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Docks. 


BY  DESMOND  FITZGERALD,  CONSULTING  CIVIL  ENGINEER. 


Soon  after  the  organization  of  the  Metropolitan  Improve- 
ments Commission  an  effort  was  made  to  secure  the  services  of 
some  dock  expert  who  could  give  his  personal  attention  to  the 
problem  of  docks  for  Boston,  but  without  success.  It  devolved 
upon  the  writer,  as  the  engineer  member  of  the  commission,  to 
give  such  time  to  the  question  as  he  could  command,  and  this 
has  resulted  in  the  following  report. 

A  careful  examination  of  the  inner  and  outer  harbors  con- 
nected with  the  port  of  Boston  will  inevitably  lead  to  the 
conclusion  that  they  offer  extraordinary  natural  advantages  for 
commercial  traffic.  The  approaches  from  the  ocean  are  wide 
and  safe,  and  the  roadsteads  snch  as  to  provide  ample  space 
for  a  large  number  of  ships.  Three  broad  and  deep  channels, 
dredged  by  the  government,  give  access  from  several  directions. 
Many  of  the  great  harbors  of  the  world  are  entered  only  by  fol- 
lowing long  and  dangerous  river  channels  which  are  obstructed 
by  shifting  sand-bars,  and  others  have  required  expensive  break- 
waters and  jetties  to  guard  the  entrances  from  the  force  of  the 
waves.  In  Boston  harbor  the  islands  afford  a  natural  protection 
to  broad  expanses  of  water,  where  excellent  anchorage  ground 
may  be  found.  Boston,  in  common  with  American  ports,  has 
an  advantage  over  those  on  the  other  side  of  the  water,  in  that 
the  rise  and  fall  of  the  tide  is  so  moderate^ — 9.8  feet  on  the 
average  at  Boston  —  that  it  is  not  necessary  to  go  to  the  great 
expense  of  constructing  a  wet-dock  system  by  enclosing  large 
areas  with  walls,  locks  and  gates,  which  are  obstructions  to  all 
movements  of  boats.  Owing  to  the  wonderful  diversity  of  the 
harbor  lines,  and  the  enormous  extent  of  water  front  in  and 
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aroimd  the  city,  there  is  in  the  case  of  Boston  no  lack  of  natural 
opportunity  for  the  development  of  every  form  of  commercial 
activity  at  a  minimum  expense. 

If  industrial  development  is  desired  for  manufactories  or 
other  uses,  there  is  a  considerable  extent  of  low  lands  threaded 
by  small  channels  which  indent  the  inner  harbor  in  every  di- 
rection, to  say  nothing  of  the  inducements  held  out  by  the  water 
fronts  in  East  and  South  Boston,  already  partially  developed. 
If  great  docks  large  enough  to  accommodate  the  heaviest  ocean 
freighters  are  desirable,  they  can  be  constructed  in  several  ad- 
mirable situations;  in  fact,  the  number  of  good  positions  for 
docks  in  Boston  harbor  is  so  great  that  it  is  at  first  glance 
difficult  to  say  which  offers  the  best  facilities.  A  great  advan- 
tage which  Boston  commands  over  other  ports  on  the  Atlantic 
coast  lies  in  her  favorable  position  as  a  link  in  the  current  of 
commerce  flowing  between  the  center  of  the  continent  and  the 
nations  across  the  sea ;  she  is  nearer  the  greatest  of  the  gateways 
on  the  other  side  than  any  of  the  ports  to  the  south,  and  her 
position  is  not  so  far  to  the  north  as  to  make  the  port  inaccessi- 
ble in  the  winter. 

^N'ew  York  has  in  recent  years  forged  ahead  of  all  the  ports 
in  the  world  in  the  extent  and  variety  of  her  commerce,  yet 
I^ew  York  harbor  has  hardly  such  great  natural  advantages  as 
our  own.  Her  wonderful  growth  and  the  great  trunk  lines  of 
railroads  which  center  at  her  door  give  her  the  commanding 
position. 

In  her  railway  development  Boston  suffers  from  the  disad- 
vantage of  having  to  raise  her  freights  over  the  Berkshire 
Mountains  in  a  direct  route  to  the  west,  and  she  has  also  no 
great  trunk  line  to  the  center  of  the  continent  owned  and  con- 
trolled by  her  o^vn  citizens. 

^Notwithstanding  these  disadvantages,  the  commerce  of  Boston 
is  growing,  though  not  as  rapidly  as  is  desired ;  the  question  is, 
are  the  people  of  the  State  alive  to  their  opportunities,  and  are 
the  facilities  of  the  port  proper  for  the  present  traffic  and 
adapted  to  immediate  future  requirements.  To  this  question 
the  writer  will  devote  his  attention  in  the  discussion  which 
follows. 
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Fbeights. 

While  volumes  might  be  written  on  this  subject  alone,  the 
whole  matter,  so  far  as  it  applies  to  the  solution  of  the  problem 
before  us,  can  be  simplified  and  reduced  to  a  brief  statement, 
easily  understood. 

Unlike  most  foreign  ports,  those  of  America,  so  far  as  the 
distribution  of  imports  and  exports  are  concerned,  owe  their 
existence  to  the  railways  instead  of  to  rivers  and  canals.  The 
railway  terminals  are  the  foci  of  foreign  shipping.  Boston  is 
no  exception  to  the  rule.  We  have  three  great  railways  —  the 
Boston  &  Maine,  the  Boston  &  Albany  and  the  x^ew  York,  jN'ew 
Haven  &  Hartford  —  directly  concerned  in  these  matters,  and 
each  has  its  terminal  for  the  exchange  of  comnfodities  on  the 
water  front.  Of  the  total  16,109,298  tons  of  railroad  freight 
handled  in  Boston  and  its  suburbs  during  the  year  1907,  only 
1,970,000  tons  were  imports  and  exports. 

The  following  brief  table  shows  the  distribution  of  this 
trafiic  among  the  roads  above  named :  — 


RAILROADS. 

Freights  — 1907. 

Gross  at 
Boston  (Tons). 

Imports  and 
Exports, 
Boston  (Tons). 

Boston  &  Albany  Railroad  

New  York,  New  Haven  &  Hartford  Railroad, 

9,293,117 
4.048,711 
2,767,470 

1,310,223 
626,921 
58,688 

16,109,298 

1,995,832 

The  first  column  shows  at  a  glance  the  distribution  of  the 
gross  freight  trafiic,  and  the  second,  that  of  imports  and  exports. 
The  above  statistics  have  been  plotted  on  the  accompanying 
plates  in  diagrammatic  form  as  percentages. 

It  will  be  seen  from  the  above  that  so  far  as  imports  and 
exports  are  concerned  the  business  of  the  Xew  York,  ^^ew 
Haven  &  Hartford  Railroad  may  for  the  moment  be  neglected, 
as  it  amounts  to  but  3  per  cent,  of  the  whole,  and  also  that  out 
of  the  total  imports  and  exports  of  the  port  the  Boston  &  Maine 


6 


Railroad  handles  66  per  cent,  and  the  Boston  &  Albany  31  per 
cent.,  —  in  other  words,  the  Boston  &  Maine  Railroad  does  the 
giant's  share  of  the  business.  A  due  consideration  of  this 
important  fact  will  throw  a  flood  of  light  upon  the  proper  solu- 
tion of  the  problem  of  docks. 

Teiimik"als. 

The  history  of  the  formation  of  the  terminals  on  the  water 
front  is  a  long  and  complicated  one,  and  will  be  touched  upon 
here  only  where  necessary  to  enforce  a  lesson.  A  glance  at  the 
map  will  show  a  peculiar  situation  in  connection  with  the  ter- 
minals :  that  of  the  Xew  York,  Xew  Haven  &  Hartford  Bail- 
road  is  at  South  Boston,  where  an  extensive  system  of  docks 
has  been  planned  and  partly  carried  out  at  great  expense  to 
the  State  and  the  railroad ;  that  of  the  Boston  &  Albany  Rail- 
road is  at  East  Boston,  facing  the  city  proj)er ;  and  that  of  the 
Boston  &  Maine  Railroad  is  at  Hoosac  Docks  in  Charlestown, 
across  the  Charles,  and  at  Mystic  Wharf,  somewhat  further  up 
the  inner  harbor. 

So  far  as  the  l^ew  York,  j^ew  Haven  &  Hartford  Railroad 
is  concerned  it  has  amj^le  dock  facilities,  but  as  its  foreign 
freight  business  is  so  small  its  position  acts  as  a  j)ractical  cut-off 
to  the  enjoyment  of  these  facilities  by  the  other  roads.  At  one 
time  the  other  roads  might  have  been  brought  at  comparatively 
moderate  exjDense  to  this  terminal,  but  there  is  no  attractive 
plan  by  which  this  result  can  now  be  accomplished. 

The  Boston  &  Albany  reaches  its  terminal  in  deep  water  by 
a  long  detour  through  its  Grand  Junction  branch  by  way  of 
Cambridge,  Chelsea  and  East  Boston.  The  improper  location 
of  the  Grand  Junction  belt  line  across  Cambridge  streets  and 
various  branches  of  the  Boston  &  Maine  Railroad  is  well  un- 
derstood by  students  of  transportation,  but  the  day  has  long 
since  sjone  bv  when  this  road  can  be  materiallv  chan2:ed  or 
eliminated.  To  give  a  little  idea  of  the  firmly  entrenched 
position  of  the  Grand  Junction  branch,  a  table  has  been  pre- 
pared showing  the  enormous  industrial  growth  which  has  in 
recent  years  developed  upon  this  ten  miles  of  railroad.  The 
table  is  too  long  for  insertion  here,  but  it  contains  a  list  of 
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62  separate  industries.  It  is  evident  that  these  industries  can- 
not be  disturbed  without  striking  an  unwarranted  blow  at  the 
business  of  the  Metropolitan  District.  In  addition  to  this  de- 
velopment, the  Boston  &  Albany  Railroad  recently  spent  some- 
thing over  $1,000,000  in  abolishing  grade  crossings  in  East 
Boston  in  connection  with  the  lease  of  the  road  to  the  ^New 
York  Central  Bailroad.  A  great  deal  of  minute  investigation 
and  time  has  been  given  by  the  writer  to  this  phase  of  the 
situation,  as  an  important  element  in  the  study  for  a  future 
site  for  docks,  and  he  has  reached  the  conclusion,  somewhat 
reluctantly  it  must  be  confessed,  that  the  East  Boston  terminal 
of  the  Boston  &  Albany  Railroad  cannot  be  disturbed;  that  it 
will  be  modified  and  extended  is  more  than  probable. 

We  come  now  to  the  terminals  of  the  Boston  &  Maine  Rail- 
road, with  its  large  and  rapidly  growing  business  in  imports 
and  exports.  This  business  must  continue  to  develop,  for  the 
reason  that  the  important  portion  of  l^ew  England's  business 
which  remains  to  the  port  of  Boston  —  and  neglecting  for  the 
moment  all  considerations  of  the  grain  from  the  west,  or  im- 
ports sent  to  that  section  of  the  country  —  must  continue  to  be 
distributed  in  larger  and  larger  amounts  by  this  railroad. 
The-  facilities  controlled  by  the  Boston  &  Maine  Railroad  for 
transacting  this  business  are  confined,  as  already  stated,  to  the 
Hoosac  Docks  and  Mystic  Wharf.  The  former  of  these  was 
originally  the  property  of  the  Eitchburg  Railroad,  and  is 
practically  to-day  the  main  dock  terminal  for  the  Boston  & 
Maine  system.  Even  a  cursory  examination  shows  that  these 
docks  are  very  limited,  both  in  dimensions  and  in  number, 
and  incapable  of  enlargement,  being  squeezed  in  between  the 
^N^avy  Yard  on  the  east,  Charles  River  bridge  on  the  west, 
a  narrow  entrance  channel  on  the  south,  only  about  625  feet 
wide,  and  Water  Street  on  the  north.  The  piers  are  of  wood 
and  the  sheds  also  are  of  wood  covered  with  tinned  iron. 
The  Hoosac  Docks  may  be  useful  for  coastwise  trafiic,  but  they 
can  never  be  considered  as  part  of  a  comprehensive  system  of 
docks  for  the  future.^ 


1  See  twenty-ninth  annual  report  of  the  Board  of  Harbor  and  Land  Commissioners,  for 
the  year  1907,  page  57,  for  evidence  and  conclusions  on  this  same  point. 


8 


Mystic  Wharf  is  a  valuable  piece  of  property  for  the  Boston 
&  Maine  Railroad,  but  the  portion  lying  outside  of  the  draw- 
bridges comprises  but  a  small  part  of  the  wharf.  The  sheds 
are  of  wood,  and  in  common  with  those  at  the  Hoosac  Docks 
have  been  swept  by  fire. 

It  is  almost  needless  to  say  that  the  nucleus  of  an  adequate 
dock  system  for  the  important  business  already  secured  by  the 
railroad,  with  its  rich  promises  for  the  future,  cannot  be  found 
in  such  positions  as  have  been  here  outlined.  An  ample  dock 
system  should  at  least  be  supplied  wdtli  piers  of  sufficient  length 
to  accommodate  the  longest  boats  now  sailing  on  the  ocean,  and 
with  room  to  spare.  They  should  be  of  ample  width  to  provide 
highways,  sheds  and  railroad  tracks,  should  be  of  slow-burning 
construction,  abutting  on  docks  of  liberal  width,  not  less  than 
400  feet,  and  should  be  accessible  by  means  of  wide,  straight 
channels  which  offer  no  obstructions  to  approaching  ships. 
Measured  by  such  standards,  the  Boston  &  Maine  Railroad 
will  soon  require  an  entire  change  in  its  terminal  facilities. 

The  Boston  &  Albany  Railroad  docks  at  East  Boston  have 
recently  been  seriously  damaged  by  an  extensive  conflagration, 
which  has  obliged  the  railroad  to  undertake  the  important  and 
very  expensive  work  of  reconstruction  now  under  way.  The 
new  plan  is  on  a  much  more  comprehensive  scale  than  that  of 
the  old  wharves.  The  length  of  the  piers  and  the  width  of 
the  docks  is  somewhat  increased.  The  new  Cunard  Pier  ^o. 
3  will  be  772  feet  in  length  and  240  feet  wide.  The  dock  on 
the  easterly  side  is  to  be  250  feet  wide,  extending  the  entire 
length ;  on  the  westerly  side  the  dock  will  be  reduced  to  200 
feet,  but  its  length  will  be  589.3  feet.  The  new  Leyland 
Pier  ISTo.  4  will  be  of  the  same  dimensions  as  the  Cunard. 

The  railroad  is  also  building  a  new  grain  elevator,  with  a 
capacity  of  1,000,000  bushels.  The  pier  deck  outside  of  the 
sheds  is  to  be  covered  with  concrete,  and  the  pier  between  high 
water  and  the  deck  is  to  be  faced  with  reinforced  concrete  slabs 
6  inches  thick.  The  exterior  w^alls  of  the  sheds  are  to  be 
covered  with  corrugated  asbestos  sheathing  fastened  to  a  steel 
framework,  and  the  sheds  are  to  be  divided  into  compartments 
by  fire  walls.    It  is  evidently  the  intention  of  the  railroad  to 
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make  this  new  construction  slow  burning,  —  a  step  of  some 
novelty  and  marking  an  advance  in  dock  building  in  Boston. 

'No  one  versed  in  sound  construction  can  visit  the  dock  termi- 
nals of  Boston  without  realizing  that  they  are  in  the  main  the 
product  of  haphazard  and  patchwork  policy,  —  largely  un- 
worthy of  the  port,  and  unsafe  for  present  and  prospective 
passenger  and  freight  business.  If  the  Boston  &  Maine  Rail- 
road could  change  places  with  the  ^^ew  York,  ^^ew  Haven  & 
Hartford  Railroad,  it  Avould  have  space  for  an  unlimited 
traffic,  —  but  this  cannot  be  simply  and  economically  accom- 
plished. 

Conclusions. 

X/We  are  now  brought  to  a  logical  result.  A  convenient  and 
ample  area  must  be  sought,  where  commodious  railroad  yards 
may  be  established  and  where  the  ocean  business  of  the  Boston 
&  -Maine  Railroad  and  the  Boston  &  Albany  Railroad  may 
expand  indefinitely,  and  where,  at  the  same  time,  any  other 
dock  requirements  of  the  port  may  be  met. 

There  is  in  the  opinion  of  the  writer  one  large  area  which 
stands  out  conspicuously  beyond  the  others  in  adaptability  to 
the  formation  of  a  large  port.  The  idea  of  a  large  port  may 
seem  to  many  somewhat  visionary  in  connection  with  Boston. 
After  a  visit  during  the  past  summer  to  the  principal  ports  of 
Europe,  the  writer  has  changed  his  whole  point  of  view  in 
connection  with  the  question  of  docks  for  Boston. 

It  does  not  follow  because  a  plan  is  made  looking  a  long 
wavs  into  the  future  that  it  means  an  immediate  carrvino'  out 

1/  I/O 

of  the  whole  plan.  It  simply  means  that  each  link  in  advance 
as  it  is  built  falls  naturally  into  line  with  one  comprehensive 
plan  of  development,  varied  according  to  the  changes  of  the 
times,  but  always  w^ith  ample  room  for  growth,  without  waste 
of  expenditures  already  made  or  the  destruction  of  valuable 
property  for  additions.  This  is  the  course  now  pursued  by 
every  port  in  Europe.  They  all  have  comprehensive  plans. 
Antwerp  and  Rotterdam  are  conspicuous  examples.  The  result 
of  past  experience  has  taught  these  cities  that  a  plan  for  dock 
development  which  provides  only  for  the  present  wants  is  always 
a  short-sighted  policy,  and  every  succeeding  step  from  decade 
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to  decade  has  been  a  steady  growth  in  these  plans,  so  that  now 
the  two  cities  above  cited  have  proposed  improvements  which  seem 
ahnost  chimerical.  The  writer  believes,  however,  after  careful  ex- 
amination and  study,  that  this  is  the  true  principle  upon  which 
Boston  must  proceed  to  plan  her  docks  for  the  future.  Even 
if  she  does  not  undertake  at  once  the  work  of  construction,  — 
owing  to  the  fact  that  some  theory  of  wise  organization  must  be 
unfolded,  —  the  site  may  be  secured,  fortunately,  as  the  writer 
believes,  at  small  expense,  and  dedicated  to  the  future  develop- 
ment of  the  port  on  broad,  liberal  and  practical  lines. 

Area  recommended. 

The  area  to  wdiich  the  writer  alludes  adjoins  East  Boston, 
where  convenient  railroad  connections  may  be  secured  with  both 
the  Boston  &  Maine  Bailroad  and  the  Boston  &  Albany  Rail- 
road. The  latter  will  expand  naturally  into  the  area  as  traffic 
increases,  and  a  short  link,  which  will  be  presently  described, 
will  connect  the  Boston  &  Maine  Bailroad. 

The  space  includes  the  flats  adjoining  East  Boston  to  the  east, 
with  ISToddle  Island  and  Bird  Island  flats,  Apple  and  Gov- 
ernor's islands  and  the  flats  adjacent  thereto,  and  some  of  the 
flats  controlled  by  the  East  Boston  Company.  The  greater  pro- 
portion of  the  area  is  now  owned  either  by  the  government,  the 
State  or  the  city,  and  the  title  to  a  portion  is  now  in  litigation. 
The  whole  area  comprises  not  far  from  four  square  miles,  and 
is  in  brief  a  magnificent  situation  for  a  comprehensive  dock 
system  such  as  will  supply  the  needs  of  a  very  large  port.  It 
is  such  a  fine  situation  that  it  has  already  attracted  the  atten- 
tion of  experts,  although  never  on  the  broad  lines  here  indicated. 
The  writer  desires  to  emphasize  the  necessity  for  securing  all 
of  these  flats  at  the  earliest  practicable  moment  in  order  that 
no  private  enterprise  may  in  the  future  interfere  with  the  de- 
velopment of  public  docks.  They  should  be  secured  at  once 
by  the  State.  The  accompanying  plan,  entitled  "  Plan  of  Elats 
to  be  taken  for  "New  Harbor  Development,''  shows  a  classifi- 
cation of  ovmership. 

Two  plans,  A  and  B,  accompany  this  report,  showing  how 
the  future  port  may  be  developed,  although  they  are  intended 


PLAN  OF  FLATS  TO  BE  TAKEN 
FOR  NEW  HARBOR  DEVELOPMENT 


March,  1909. 


Desmond  FitzGerald.  Consulting  Civil  Engineer. 


11 


only  as  suggestions.  They  are,  however,  the  writer  believes, 
founded  on  good  practice  as  guided  by  present  experience, 
but  the  future  only  can  dictate  actual  details  of  construction. 
The  studies  are  offered  for  the  purpose  of  pointing  out  the 
lines  bounding  the  property,  which  should  be  secured  as  soon 
as  possible  and  dedicated  to  docks;  details  may  very  properly 
be  left  to  more  thorough  consideration. 

The  site  probably  includes  a  number  of  desirable  situations 
for  dry  docks  on  ledge  or  other  stable  foundations,  although 
sufficient  surveys  and  data  are  not  now  in  existence  upon  which 
to  form  accurate  conclusions.  The  inclusion  of  Governor's 
Island  in  the  plan  does  not  necessarily  mean  any  conflict  with 
the  fortifications  or  the  desires  of  the  general  government  in 
connection  with  their  works. 

Free  Port. 

Both  plans  show  a  large  area,  ranging  from  523  to  650 
acres,  to  be  devoted  to  the  establishment  of  a  free  port.  This 
subject  has  already  been  discussed  by  others,  notably  by  Mr. 
Robert  S.  Peabody  in  his  recent  graphic  description  of  foreign 
studies,  comprised  in  "  A  Holiday  Study  of  Cities  and  Ports." 
Another  Bostonian,  the  Hon.  Charles  S.  Hamlin,  has  pointed 
out  some  of  the  desirable  features  of  such  a  plan  for  Boston. 
Free  ports  are  found  in  several  continental  cities,  notably  Ham- 
burg and  Bremen.  In  Hamburg  particularl;)!  the  free  port  has 
done  much  to  add  to  the  wealth  and  prosperity  of  that  wonderful 
port. 

Let  us  consider  for  a  moment  the  physical  characteristics  of 
'  a  free  port  in  Boston  Harbor,  and  the  advantages  which  it 
might  possibly  bring  to  the  Metropolitan  District.  Whatever 
its  size,  it  would  be  surrounded  by  a  fence  or  other  barrier. 
Inside  of  that  barrier  customs  would  be  unknown,  although 
the  free  port  would  always  be  under  strict  customs  supervision. 
The  area  might  contain  docks,  warehouses,  manufactories,  a 
power  house,  railway  tracks  and  other  accessories,  —  such  as 
rooms  for  the  display  of  foreign  goods.  Here  our  merchants 
could  examine  the  goods  of  foreign  manufacture  as  freely  as  by 
making  a  trip  abroad,  and  order  their  importations.  Raw 
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materials  brought  in  free  could  be  manufactured  and  turned 
into  merchandise  for  any  port,  foreign  or  domestic,  and  customs 
collected  at  the  port  of  entry.  The  free  port  would  be  to  all 
intents  and  purposes  a  little  foreign  nation.  Factories  would 
be  situated  favorably  for  receiving  coal,  and  for  securing  other 
benefits  resulting  from  a  position  on  salt  water.  A  little  in- 
dustrial community  would  be  formed  where  every  modern  in- 
vention could  be  brou2:ht  to  bear  in  the  interests  of  economv  and 
the  saving  of  time.  Long  hauls  by  teams  through  busy  city 
streets  would  be  saved,  and  handling  of  raw  materials  and  goods 
reduced  to  a  minimum. 

Before  a  free  port  could  be  established  in  Boston  federal 
legislation  would  be  necessary.  It  may  be  argued  that  laws 
now  in  force  permit,  by  a  system  of  drawbacks,  the  practical 
benefits  to  be  secured  by  a  free  port,  but  a  study  of  the  sub- 
ject will  show  that  this  is  not  the  case.  The  present  system 
is  a  chain  of  obstacles  instead  of  inducements  to  the  transaction 
of  business ;  the  laws  as  now  formed  practically  require  the 
bringing  of  suits  to  determine  the  amounts  of  the  drawbacks. 

Plan  A,  the  first  presented,  shows  a  regular  and  systematic 
develo]3ment  of  the  lines  of  the  future  port.  It  is  designed 
so  that  small  portions  may  be  first  built  and  successive  addi- 
tions made  from  time  to  time,  as  business  mav  demand.  The 
present  terminal  of  the  Boston  &  Albany  Bailroad  at  its  East 
Boston  docks  is  continued  in  a  direction  towards  Governor's 
Island,  and  follows  a  line  closely  approximating  that  adopted 
by  the  Harbor  and  Land  Commissioners  for  the  construction 
of  an  anchorage  basin.  The  docks  developed  in  this  extension 
of  the  East  Boston  front,  which  contains  an  area  of  184  acres, 
would  be  very  much  larger  than  any  of  the  present  docks. 
They  would  afford  ample  facilities  for  the  largest  steamers 
afioat  or  now  in  contemplation.  The  bulkhead  and  pier  lines 
by  this  plan  would  necessarily  be  changed  so  as  to  conform 
very  nearly  to  the  general  direction  of  the  channel  lines,  and 
yet  sufficiently  removed  to  allow  of  widening  the  channel  in 
the  future  should  such  a  project  be  found  desirable.  An 
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anchorage  basin  could  be  constructed  a  little  farther  down 
the  harbor  in  connection  with  the  area  assigned  to  a  free  port. 

The  new  docks  would  have  a  length  of  1,800  feet  and  a 
width  of  400  feet,  and  the  adjacent  piers  would  be  500  feet 
wide,  with  ample  room  for  sheds,  roads,  and  railroad  tracks. 
Marginal  Street  would,  by  the  plan,  be  extended  across  the 
heads  of  the  new  docks,  and  would  naturally  be  built  of  suffi- 
cient width  to  accommodate  any  possible  demands  for  teaming. 

Railroad  connections  would  be  made  in  two  directions;  that 
to  the  east  by  means  of  a  new  marginal  road  parallel  with  the 
present  Kevere  Beach  line,  as  far  as  Trumbull  Street,  East 
Boston,  where  a  branch  road  would  connect  with  the  Boston  & 
Maine  Railroad,  as  suggested  by  Mr.  George  R.  Wadsworth, 
C.E. ;  that  to  the  north  would  be  practically  an  extension  of 
the  present  tracks  serving  the  Boston  &  Albany  Railroad. 

A  channel  1,000  feet  in  width  would  separate  this  portion 
of  the  proposed  dock  system  from  that  enclosing  Governors 
Island.  This  channel  now  exists ;  it  would  simply  be  necessary 
to  deepen  and  widen  it  by  dredging  to  the  lines  of  the  new  con- 
struction. By  means  of  this  channel  free  communication  be- 
tween the  outer  and  the  proposed  new  inner  harbor  would  be 
secured. 

On  the  other  side  of  the  above  channel  the  southwesterly 
development  of  the  new  harbor  continues.  The  free  port  area 
begins  above  Governor's  Island,  and  after  including  the  whole 
of  that  island  extends  in  a  straight  line  to  the  entrance  of  the 
new  harbor;  it  has  a  total  length  of  9,400  feet,  a  width  of  2,400 
feet  and  contains  altogether '  523  acres.  The  docks  which  are 
on  the  inside  of  the  new  inner  harbor  may  be  of  any  reasonable 
dimensions  desired;  they  have  been  drawn  with  a  length  of 
1,200  feet,  a  width  of  400  feet  and  with  seven  500-foot  piers 
between.  Ample  room  remains  for  factories,  warehouses,  re- 
pair shops,  power  houses  and  other  necessary  structures,  and 
also  for  roads  and  tracks. 

If  this  area  should  be  used  for  a  free  port  it  would  be  favora- 
bly situated  for  isolation  from  the  rest  of  the  harbor.  If 
not  desired  for  that  purpose  it  would  be  developed  in  other 
ways  as  a  part  of  the  dock  system.    As  Governor's  Island 
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has  already  lost  its  original  importance  as  a  fortification, 
and  its  inclusion  in  the  free  port  area  would  not  interfere  with 
its  use  by  the  United  States  government,  it  has  been  treated  as 
a  part  of  the  dock  system,  and  this  feature  would  not  be  devoid 
of  picturesque  effects.  It  is  possible  that  good  sites  for  dry 
docks  may  be  found  on  the  outskirts  of  the  island,  and  two 
have  been  shown  on  the  plan,  subject  to  future  location  when 
proper  data  have  been  collected. 

On  the  north,  and  connected  with  the  shores  of  East  Boston, 
will  be  found  on  the  plan  3  docks  1,200  feet  by  400  feet,  to 
be  built  on  land  of  the  Commonwealth  already  secured  for 
this  purpose  in  accordance  with  the  recommendation  of  the 
commission  of  1895.  They  cover  an  area  of  about  125  acres, 
and  would  be  served  by  the  marginal  railroad  already  referred 
to. 

The  other  boundary  of  the  new  harbor  would  form  a  very 
large  development  of  docks  sufficient  for  the  demands  for  many 
years  in  the  future.  The  lines  are  parallel  to  the  opposite 
portion  of  the  harbor,  from  which  they  are  separated  by  an 
open  sheet  of  water  2,500  feet  in  width.  The  length  of  this 
part  of  the  system  is  about  2  miles  and  its  width  3,100  feet. 
It  contains  11  docks,  with  a  length  of  2,200  feet  and  a  width 
of  400  feet,  the  intermediate  piers  being  500  feet  wide.  Apple 
Island  will  probably  provide  good  foundations  for  a  dry  dock, 
and  one  has  been  indicated  at  that  point.  Between  the  piers 
and  the  easterly  boundary  wall  is  a  space  of  900  feet,  which 
would  contain  railroad  tracks  and  warehouses.  This  portion 
of  the  dock  system  has  an  area  of  about  770  acres.  It  is  con- 
nected with  the  East  Boston  shore  by  a  long  neck  containing 
a  large  railroad  yard. 

Another  feature  of  the  new  port  may  be  briefly  alluded  to. 
It  lies  in  the  long  line  of  dock  wall  on  the  northeastern 
boundary,  fronting  the  Winthrop  shore.  This  long  quay  can 
be  made  to  serve  various  commercial  purposes.  The  shore  line 
itself  may  also  be  developed  for  commercial  or  manufacturing 
purposes  by  dredging  and  the  construction  of  wharves. 

Both  plans  A  and  B  are  free  from  drawbridges,  and  have 
been  planned  to  give  access  by  water  to  important  parts  of  the 
natural  shore  lines. 
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Plan  B  reseicbles  Plan  A.  In  it  the  present  dock  system  of 
the  East  Boston  front  has  been  turned  to  the  east,  so  as  to  take 
advantage  of  the  existing  channel.  This  results  in  lengthening 
the  free  port  to  11,800  feet,  more  than  2  miles,  and  in  moving 
the  channel  connecting  the  outer  and  the  new  inner  harbor  to 
the  north  and  nearer  the  city. 

General  Obseevatioxs. 

By  the  plans  proposed  a  new  inner  harbor  would  be  formed, 
reaching  from  East  Boston  nearly  to  Point  Shirley,  its  water 
surface  having  a  length  of  something  more  than  2-  miles  and 
a  width  of  nearly  %  mile.  This  area,  together  with  the  docks 
and  channels,  should  be  dredged  to  a  depth  of  40  feet  below 
low  water.  The  material  thus  obtained  would  partly  be  used 
for  the  filling  of  the  piers  and  other  areas.  By  this  method 
of  construction  a  large  harbor  can  be  created  at  comparatively 
small  expense. 

Should  the  work  be  undertaken  it  would  naturally  be  started 
with  a  development  of  the  East  Boston  fronts,  and  the  docks 
there  planned  might  be  reached  from  the  main  ship  channel 
without  large  outlays  for  dredging.  They  would  serve  the 
Boston  &  Maine  and  Boston  &  Albany  railroads  for  many 
years ;  in  all  cases  trains  would  run  directly  to  the  piers. 

In  view  of  the  many  serious  conflagrations  which  have 
occurred  in  times  past  at  the  docks  of  Boston  it  should  be  un- 
necessary to  dwell  upon  the  importance  of  slow-burning  con- 
struction in  all  future  works  carried  out  at  the  port. 

One  of  the  mcfst  immediate  of  the  many  facilities  required 
in  Boston  harbor  is  some  well-equipped  pier  where  passengers 
may  be  comfortably  landed.  Such  a  pier  should  be  built  as 
nearly  fireproof  as  possible,  and  should  contain  every  modern 
convenience  for  the  public,  —  ample  shed  room,  with  railroad, 
trolley  and  carriage  connections,  and  with  permanent  and  com- 
modious quarters  for  customs  ofiicials.  There  is  hardly  any 
more  forlorn  position  in  which  invalids  or  aged  persons  re- 
turning from  abroad  can  find  themselves  placed  than  in  trans- 
ferring from  steamer  to  shore  with  all  its  attendant  delays  and 
inconveniences.  These  should  be  reduced  to  a  minimum,  and 
a  process  now  anticipated  by  many  with  dread  would  be  trans- 
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formed  into  one  of  real  pleasure.  Possibly  the  Commonwealth 
Pier  at  South  Boston  might  be  adapted  to  this  purpose ;  it  lies  in 
a  favorable  situation.  The  writer  is  aw^are  of  the  objection  of 
the  steamship  companies  to  such  a  plan.  There  are  some  pas- 
sengers who  could  not  be  landed  at  once,  and  there  are  objec- 
tions to  landing  at  one  dock  to  unload  passengers  and  at  another 
for  freight.  This  is  practically  what  is  done  at  Liverpool, 
however,  where  a  boat  lands  its  passengers  at  the  great  floating 
stage  and  then  goes  to  its  dock  to  unload  freight. 

South  Boston". 

The  plan  already  suggested  by  the  Harbor  and  Land  Com- 
missioners for  the  extension  of  the  South  Boston  dock  property 
has  been  followed  in  plans  A  and  B.  This  property  is  a  valu- 
able one  and  its  usefulness  will  undoubtedly  be  demonstrated 
in  the  future.  The  docks  are  in  a  favorable  situation  for  coast- 
wise traffic  and  for  purjDoses  requiring  close  proximity  to  the 
city.  A  suggestion  for  a  site  for  a  dry  dock  at  the  easterly 
extremity  has  been  added. 

Xo  attempt  has  been  made  to  formulate  the  best  way  to 
carry  out  any  of  the  foregoing  work,  it  being  considered  best 
to  treat  the  matter  from  an  engineering  standpoint  only.  It 
may  be  pointed  out,  however,  that  large  dock  systems  have  been 
successfully  developed  in  other  cities  under  public  boards, 
trusts,  committees  or  other  public  bodies,  and  that  when  it  is 
once  considered  desirable  to  take  the  preliminary  steps  looking 
to  the  inauguration  of  a  great  dock  system  for  Boston  it  will 
not  be  difficult  to  find  good  precedents  for  a  plan  of  organiza- 
tion. 

Feb.  3,  1909. 
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APPEISTDIX. 


European  Docks. 

As  I  was  in  France  during  the  summer,  it  occurred  to  me 
that  I  should  take  advantage  of  this  opportunity  to  visit  a 
few  of  the  principal  dock  systems  in  Europe,  to  enable  me  to 
form  a  clearer  idea  of  their  bearing  upon  the  problems  which 
we,  as  a  commission,  are  studying  in  connection  with  the  port 
of  Boston.  Like  Mr.  Peabody's  visit  of  the  previous  year,  it 
was  entirely  a  voluntary  contribution  to  the  investigations  of 
the  commission  and  without  expense  to  the  Commonwealth. 

If  I  were  to  start  with  a  narrative  of  the  cities  visited  in 
natural  order,  I  should  begin  with  the  English  system,  and 
then  take  up  those  on  the  Continent,  but  it  has .  seemed  wiser 
to  arrange  the  matter  in  slightly  different  order.  Out  of  all 
the  systems  there  are  two  which,  to  my  mind,  stand  out  prom- 
inently as  affording  useful  lessons  to  us  in  planning  the  future 
docks  of  Boston. 

These  two  cities  are  Liverpool  and  Hamburg.  I  might 
almost  omit  the  first  named  entirely  were  it  not  for  the  fact 
that  as  a  system  it  stands  without  a  rival.  Although  in  its 
physical  features  it  cannot  be  used  as  a  model  for  Boston, 
owing  to  a  radical  difference  in  conditions,  yet  in  the  spirit 
with  which  obstacles  have  been  overcome,  and  in  the  wonderful 
example  afforded  by  the  organization  of  the  great  trust  which 
manages  the  docks,  we  have  an  inspiring  model  for  imitation. 
I  have,  therefore,  placed  these  two  cities  last.  I  will  begin 
with  London,  and  then  proceed  to  Bristol,  Havre,  Antwerp, 
Rotterdam  and  Bremen,  which  will  in  a  measure  clear  the  way 
for  the  consideration  of  Liverpool  and  Hamburg. 

London. 

London  has  always  been  considered  .as  having  the  largest 
dock  business  of  any  of  the  ports.  Pecent  analysis,  however, 
shows  that  the  leading  position  may  lie  closely  between  Ham- 
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burg,  Antwerp,  Liverpool  and  London,  and  that  all  four  are 
below  ISTew  York.  The  facilities  for  the  convenient  and  eco- 
nomical handling  of  London's  business  are,  however,  very  much 
behind  the  times.  The  docks  are  strung  along  the  Thames, 
in  and  below  the  city;  they  are  overcrowded,  rather  poorly 
equipped,  and  no  j)i'<>per  steps  have  been  taken  for  future 
extensions. 

The  reasons  are  not  difficult  to  understand.  The  docks  have 
not  been  under  united  management,  they  are  dividend  payers, 
the  business  has  been  showered  upon  them,  and  there  has  been 
no  incentive  to  secure  trade  from  rivals.  The  city  itself  is 
such  an  enormous  entity,  and  with  such  diverse  interests,  that 
the  people  really  know  nothing  about  their  docks;  they  are 
out  of  sight  and  do  not  enter  intimately  into  the  thoughts 
and  daily  life  of  the  people,  as  do  the  docks  of  the  other  cities 
which  we  are  considering.  Partly  for  this  reason  they  have 
become  somewhat  neglected.  The  gTcat  bulk  of  the  imports 
arriving  at  the  London  docks  is  consumed  by  the  population 
in  and  around  London.  In  1860  these  imports  amounted  to 
but  6,000,000  tons  annually,  but  had  risen  to  more  than  15,- 
000,000  in  1899,  and  are  now  very  much  larger. 

After  the  completion  of  the  Suez  Canal  the  commerce  of 
Europe  was  revolutionized.  Trade  was  immensely  stimulated. 
The  continental  ports  especially  took  on  a  new  life,  and  cargoes 
which  had  formerly  broken  bulk  in  London  were  carried  di- 
rectly to  Antwerp,  Rotterdam  or  Hamburg.  In  this  way 
London  suffered,  but,  on  the  other  hand,  her  own  trade  in- 
creased almost  faster  than  she  could  take  care  of  it. 

I  alluded  to  the  poor  condition  of  the  London  system  of 
docks.  This  subject  has  attracted  the  attention  of  Parliament, 
and  quite  recently  a  bill  has  passed  providing  for  the  taking 
over  of  all  the  docks,  uniting  them  under  a  single  control, 
and  putting  that  control  in  the  hands  of  a  board,  on  the  same 
general  lines  with  the  Mersey  Dock  and  Harbour  Board,  which 
has  done  such  excellent  work  in  Liverpool.  It  is  called  the 
London  Port  Authority.  The  new  management  will  take  im- 
mediate steps  to  enlarge  the  present  plant  and  put  it  on  a  more 
modern  basis.  The  sum  of  $100,000,000  has  been  agreed  upon 
as  the  valuation  of  the  docks. 
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I  was  particularly  fortunate  in  making  my  investigation  of 
the  London  docks  under  the  general  direction  of  Mr.  Brysson 
Cunningham,  one  of  the  principal  engineers  in  charge  and 
well  known  as  the  author  of  a  standard  work  on  dock  con- 
struction. 

My  first  visit  was  to  the  Tilbury  Docks,  which  are  farthest 
from  London,  consequently  nearest  the  mouth  of  the  Thames, 
the  last  to  be  built,  the  deepest  and  the  ones  which  first  inter- 
cept vessels  as  they  come  in  from  the  sea.  These  docks  are 
opposite  Gravesend.  Vessels  enter  a  small  tidal  basin  through 
an  opening  between  guiding  piers.  In  this  basin,  which  has 
an  area  of  17%  acres,  with  a  depth  of  45  feet  below  Trinity 
high  water,  passengers  can  be  landed  before  the  vessel  enters 
the  lock;  the  latter  is  700  feet  long  by  80  feet  wide,  and  is 
divided  into  two  chambers,  one  having  a  length  of  555  feet 
and  the  other  145  feet.  Beyond  the  lock  is  a  main  dock,  with 
three  right-angle  branches  or  slips,  with  a  total  area  of  53 
acres  and  accommodations  for  about  31  boats  each  400  feet 
long.  At  low  water  of  spring  tides  a  boat  drawing  23  feet 
of  water  can  be  brought  into  the  docks.  They  were  opened  in 
1886.  The  distance  of  the  Tilbury  Docks  from  London  by 
highway  is  26  miles.  As  the  distance  is  but  21  miles  by  the 
river,  goods  go  to  London  by  water.  The  width  of  the  widest 
of  the  slips  is  300  feet.  When  built  it  was  expected  that  a  large 
part  of  the  goods  would  go  to  London  by  rail,  but  water  trans- 
portation has  proved  cheaper. 

It  has  been  found  at  the  Tilbury  Docks  that  300  feet  is  not 
enough  to  allow  for  the  width  of  a  model  dock;  it  does  not 
allow  sufficient  room  for  manipulation  by  lighters  and  I  was 
informed  that  400  feet  is  necessary.  The  piers,  which  are  1,600 
feet  long,  were  designed  for  4  ships,  and  are  now  too  short  for 
3  modern  ships.  There  are  2  dry  docks  connected  with  the 
main  dock,  which  are  so  arranged  that  they  may  be  used  as 
additional  locks.  The  other  accessories  hardly  demand  exam- 
ination. 

The  Royal  Albert  and  Victoria  Docks,  which  are  united  into 
one  system,  were  to  me  more  interesting  than  Tilbury  Docks. 
They  are  farther  up  the  Thames,  opposite  Woolwich,  and  about 
24  miles  from  the  sea.    ^N'avigation  on  the  Thames  is  difficult 
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under  the  most  favorable  conditions ;  the  channel  is  tortuous 
and  there  is  an  insufficiencv  of  depth.  In  addition  to  these 
troubles  the  water  is  charged  with  mud,  and  when  allowed  to 
enter  the  docks  causes  disagreeable  deposits.  Many  devices 
are  resorted  to  in  the  way  of  sluicing  and  dredging.  Active 
effort  is  now  directed  towards  deepening  the  river  to  30  feet 
at  low  water  as  far  as  Victoria  Dock.  This  dock  is  1,050  feet 
long  by  300  feet  wide,  and  has  an  area  of  90  acres ;  it  was 
opened  in  1855 ;  the  Royal  Albert  was  added  in  1880.  The 
latter  is  a  long,  narrow  basin,  8,000  feet  in  length  by  190  feet 
wide,  and  at  the  time  of  mv  visit  was  lined  with  steamers  its 
whole  length,  loading  and  unloading.  It  was  one  of  the  busiest 
hives  of  industrv  I  have  ever  seen.  It  will  admit  boats  draw- 
ing  27  feet  of  water,  but  this  is  not  sufficient  for  modern  re- 
quirements. The  arrangement  of  the  quay  is  as  follows :  behind 
the  track  for  the  cranes,  which  is,  of  course,  adjacent  to  the 
dock,  there  are  two  railwav  tracks  and  wide  sheds  50  feet  dis- 
tant  from  the  dock,  leaving  a  space  in  front  for  the  handling  of 
goods.    Behind  the  sheds  are  three  tracks  and  a  street. 

Bristol. 

Bristol  is  directly  south  of  Liverj)ool,  from  which  it  is 
separated  by  Wales.  It  is  also  due  east  from  London  and  7 
miles  wp  the  Avon  Biver  from  its  junction  with  the  Severn. 
Bristol  already  has  a  good  dock  system  adapted  to  her  needs, 
but  has  recently  branched  out  into  a  very  large  exj^enditure  for 
an  important  addition  to  the  old  system.  The  new  dock  was 
opened  during  the  summer  with  elaborate  ceremony  and  was 
christened  as  the  Boval  Edward  Dock.  It  is  connected  with 
the  old  docks,  which  are  known  as  the  Avonmouth  Docks.  The 
combined  docks  are  the  property  of  the  Corporation  of  Bristol, 
and  are  Gi/o  miles  below  the  city.  Vessels  drawing  but  16 
feet  can  at  high  water  sail  up  the  Avon  to  the  city  docks, 
which  are  of  minor  imjDortance.  The  mean  range  of  the  tide 
at  Bristol  is  31  feet  and  the  extreme  fluctuations  almost  46 
feet,  which  are  the  largest  with  which  I  am  personally  ac- 
quainted. 

The  Boyal  Edward  Dock  is  undoubtedly  a  superb  example 
of  an  up-to-date  English  dock.    The  basin  is  about  1,120  feet  by 
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1,000  feet,  and  contains  30  acres  of  water  surface,  with  4,200 
feet  of  quay  wall.  It  has  a  separate  entrance  from  the  Severn, 
with  long,  flaring,  guiding-piers,  which  provide  easy  access  to 
the  lock.  The  outside  opening  between  these  piers  is  700  feet 
wide,  narrowing  to  250  feet  at  the  lock.  There  are  three  pairs 
of  gates  in  the  lock,  worked  by  hydraulic  power,  and  with  such 
an  enormous  range  of  tide  the  walls  and  gates  are  of  great 
height  and  large  dimensions.  The  depth  of  water  over  the 
sills  is  46  feet  at  mean  spring  tides  and  36  at  mean  neaps. 
From  the  sill  to  the  coping  the  distance  is  54  feet  4  inches. 
Each  half  gate  weighs  250  tons.  The  gates,  which  span  an 
opening  of  100  feet,  are  operated  in  accordance  with  the  reg- 
ular Elswich  practice  of  direct-acting  rams  working  through  a 
built-up  crosshead  and  connecting  beam  to  the  gate.  The  fender 
collision  chains  are  operated  by  hydraulic  winches.  The  keel 
posts,  miters  and  sills  are  of  greenheart.  The  dry  dock  is  850 
feet  by  100  feet,  and  is  of  excellent  masonry. 

The  double-story  sheds  are  furnished  with  electric  cranes 
upon  the  roofs.  A  feature  of  this  new  dock  is  the  opportunity 
afforded  for  factories,  which  may  be  erected  upon  land  pro- 
vided for  the  purpose,  with  dock  and  railway  connections.  This 
is  a  feature  which  is  too  often  overlooked  in  dock  jalanning. 

The  Bristol  docks  are  owned  by  the  city  and  managed  by 
nineteen  members  of  the  town  council.  Money  is  raised  at  2.16 
per  cent.  The  business  done  in  Bristol  is  purely  importing, 
grain,  provisions,  oil  and  lumber  being  the.  staples.  In  the 
Avonmouth  Docks  there  is  storage  for  8,400,000  gallons  of  oil. 

Havre. 

m 

Havre  is  a  brilliant  example  of  the  fact  that  a  great  dock 
business  does  not  always  follow  the  most  direct  lines  of  com- 
munication.  As  between  America  and  the  Continent,  Havre  is 
in  a  position  of  great  strategic  value  on  the  map,  yet  her  ton- 
nage is  but  a  fraction  of  London,  Liverpool  or  the  great  German 
ports.  The  manufacturing  districts  of  England  have  diverted 
travel  to  the  more  roundabout  course.  Americans  have  long 
been  accustomed  to  visit  the  Continent  by  way  of  Liverpool  and 
London.  So  far  as  passenger  business  is  concerned  there  is  a 
certain  undercurrent  of  thought  among  students  of  transpor- 
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tation  which  looks  forward  to  a  greater  development  in  the 
future  along  the  lines  which  bound  the  English  Channel,  and 
the  question  is  asked  "  AMiat  is  to  be  the  favorite  port  in  the 
future  ?  Will  it  be  Plymouth,  Portsmouth  or  Southampton,  on 
the  English  side  ?  And  what  can  there  be  on  the  French  side  ?  " 
As  a  rule,  the  perpendicular  cliffs  along  the  northerly  coast  of 
France  afford  few  good  harbors. 

It  is,  perhaps,  with  a  long  look  ahead  that  the  French  gov- 
ernment has  projected  a  very  large  and  costly  addition  to  the 
facilities  now  existing  at  Havre.  The  present  docks,  like  those 
at  Liverpool,  lie  along  the  water  front  of  the  city,  the  difference 
being  that  in  the  case  of  Havre  they  extend  into  the  very  heart 
of  the  city  itself.  One  may  walk  out  of  the  door  of  his  hotel 
into  the  cabin  of  his  jDrivate  yacht.  In  France  all  public  works 
of  this  character  are  constructed  by  the  government  and  are  built 
of  substantial  character  and  with  a  regard  to  the  most  artistic 
effect. 

This  is  shown  by  the  careful  study  given  to  the  finishing  of 
the  approaches  and  surroundings  of  the  docks.  The  bridges 
which  cross  the  basins  or  separate  them  are  of  good  design  and 
the  grades  are  perfect.  Every  detail  bears  the  stamp  of  expert 
thought.  In  our  own  haste  we  too  often  leave  these  matters  to 
those  whose  training  has  not  given  them  the  best  preparation  for 
their  execution.  In  this  respect  we  may  learn  a  useful  lesson 
from  the  French. 

As  the  average  fluctuations  of  the  tide  are  about  17  feet  and 
the  extreme  29  feet,  the  docks,  with  the  exception  of  the  large 
entrance  basin,  or  avant  port,"  are  controlled  by  gates,  but  in 
the  new  works  now  under  way  it  is  intended  to  dredge  the  flats 
to  such  a  level  as  will  give  free  access  to  the  docks  at  all  stages 
of  water,  —  in  other  words,  to  change  the  port  of  Havre  to  an 
open  port.  The  new  works  are  planned  on  an  extensive  scale, 
and  their  cost  is  estimated  at  85,000,000  francs.  A  new  sea 
wall  is  to  be  built  far  out  in  the  estuary  of  the  Seine,  inside 
of  which,  and  adjoining  the  old  docks,  the  new  harbor  will  be 
built. 

As  the  level  of  the  delta  deposits  are  approximately  on  a 
level  with  low  water,  these  flats  must  be  excavated  to  a  depth 
of  40  feet,  and,  to  provide  for  a  possible  deepening  in  the 
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future,  it  is  intended  to  carry  the  foundations  of  the  quay  walls 
down  to  a  further  depth  of  10  feet,  which  means  that  with  so 
great  a  range  of  tide  as  29  feet,  they  will  have  the  enormous 
height  of  103  feet.    It  is  intended  to  sink  them  as  caissons. 

Antwerp. 

It  has  been  said  that  Antwerp  is  Belgium  and  Belgium  is 
Antwerp.  This  city  is  situated  on  the  Eiver  Scheldt,  59  miles 
from  the  sea.  We  have  no  time  here  even  to  glance  at  the  in- 
teresting history  of  the  city,  nor  to  trace  the  rise  and  growth 
of  its  great  commerce,  nor  of  the  military  spirit  which  dominates 
its  inhabitants.  With  its  record  of  11,000,000  tons  annually, 
it  now  holds  a  leading  position  among  continental  ports.  The 
present  system  of  docks  has  been  practically  developed  during 
the  past  fifty  years.  Antwerp  is  unique  in  being  a  large  rail- 
way center  as  well  as  a  center  for  shipping. 

The  dock  system  of  Antwerp  is  composed  of  two  separate 
portions  which  have  little  in  common.  One  is  stretched  along 
the  river  bank,  where  the  boats  rise  and  fall  with  the  tide,  with 
a  fluctuation  of  13  feet  4  inches  on  the  average;  the  other  is 
comprised  in  a  series  of  basins  protected  by  locks  and  gates 
against  all  tidal  or  river  fluctuations.  The  Scheldt  is  a  wide 
and  rapid  stream  at  Antwerp,  and  there  are  no  bridges  span- 
ning the  current.  All  of  the  docks  are  on  the  easterly  or  city 
side  of  the  river,  and,  like  other  ports  on  these  European  rivers 
flowing  towards  the  J^orth  Sea,  their  extensions  are  always 
towards  the  north. 

The  development  of  the  river  front  consists  of  a  deep  and 
wide  quay  wall,  extending  for  a  distance  of  3  miles.  Against 
the  face  of  this  wall  large  ocean  steamers  discharge  and  take 
on  cargoes.  At  some  of  the  quays  the  water  is  28  feet  deep. 
Close  to  the  boats  are  lines  of  tracks  and  sheds,  and  there  are 
a  number  of  tracks  in  the  rear  of  the  sheds  and  adjoining  the 
street  which  borders  the  docks.  The  roofs  of  the  sheds  at  two 
of  the  quays  have  been  turned  into  a  wide  terrace  or  walk,  from 
which  there  are  excellent  views  of  the  shipping  and  the  river; 
it  is  one  of  the  features  of  the  city.  There  is  some  difficulty  in 
maintaining  a  uniform  standard  of  depth  at  the  river  quays. 

A  very  large  part  of  the  business  is  done  in  the  wet  docks. 
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whicli  are  about  twelve  in  number.  They  have  been  excavated 
from  the  earth.  Some  of  these  basins  accommodate  li2:hters  and 
small  boats,  and  others  are  designed  for  the  largest  class  of 
freighters.  By  means  of  gates  the  water  is  maintained  at  a 
uniform  level  of  about  8  feet  below  the  copings  of  the  walls. 
The  whole  cost  of  the  docks  in  Antwerp  has  probably  been  not 
far  from  $40,000,000.  There  is  one  principal  lock  and  entrance 
from  the  river  for  lar2:e  boats,  but  a  new  one,  controlled  bv 
three  pontoons  which  are  drawn  into  recesses  on  the  sides  of 
the  locks,  is  nearly  ready  for  use. 

There  are  some  interesting  traffic  bridges  over  the  locks  in 
Antwerp.  One  of  these  that  I  examined  is  a  heavy  plate-girder 
bridge,  which  is  lifted  by  hydraulic  power  and  rolled  back  out 
of  the  way  of  the  ships.  It  was  built  by  the  Armstrongs  and 
is  said  to  work  verv  well.  There  are  seven  drv  docks  in  Ant- 
werp. 

In  addition  to  recent  improvements  to  the  wet  docks,  Antwerp 
has  a  new  and  ambitious  scheme  for  develoj^ment,  planned  with 
a  far  look  into  the  future.  It  is  known  as  the  grande  cou- 
pure  "  or  "  great  cut."  The  plan  involves  cutting  a  new  bed  for 
the  river  across  a  great  bend  now  existing  just  below  the  city, 
and,  in  connection  with  this  new  channel,  building  9  new  docks, 
increasing  the  water  area  from  430  to  1,760  acres,  and  the 
length  of  quay  walls  from  10  to  29  miles.  Several  of  these  new 
docks  are  planned  to  have  a  width  of  660  feet  and  a  length  of 
3,900  feet.  The  old  bed  of  the  river,  by  means  of  dams,  canals 
and  gates,  is  to  be  used  as  a  gigantic  basin  containing  more 
than  2  square  miles  of  water  surface. 

It  may  be  thought  foolish  to  spend  the  time  in  designing  such 
an  ambitious  scheme,  which  mav  be  e'reatlv  modified  as  condi- 
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tions  change,  or,  in  fact,  which  may  never  be  built  at  all.  But 
a  little  reflection  will,  I  think,  show  that  this  is  not  the  case. 
Engineers  who  have  had  charge  of  the  development  of  large 
dock  systems  have  learned  by  experience  the  great  cost  of  ac- 
quiring property  for  building  new  works  where  the  land  has  not 
previously  b'een  set  aside  for  that  purpose.  They  have  also 
learned  that  however  large  the  scale  on  which  they  have  built  in 
the  past,  business  has  outstripped  their  caution,  with  the  result 


25 


that  systems  developed  by  piecemeal  have  lacked  harmony  and 
efficiency. 

Besides  these  considerations,  there  is  always  a  keen  rivalry 
between  the  different  ports  competing  for  the  world's  commerce, 
and  it  would  not  look  well  for  any  of  the  ports  to  be  behind 
the  others  in  its  plans  for  the  future.  Thus  we  find  at  Havre, 
Antwerj^,  Bremen,  Kotterdam  and  Hamburg  very  large  plans 
to  provide  for  the  growth  of  trade. 

Rotterdam, 

Rotterdam  and  Antwerp  are  fierce  rivals  in  all  matters  con- 
nected with  commerce.  So  closely  alike  are  the  statistics  of 
tonnage  that  it  is  very  difficult  to  decide  as  to  which  port  has 
the  larger  business.  If  Rotterdam  stands  third  in  order  of 
rank,  as  at  present  seems  probable,  some  sudden  turn  of  the 
fickle  wheel  of  fortune  may  at  any  time  advance  her  to  the 
second  jDlace,  following  Hamburg. 

Rotterdam  is  on  the  northerly  bank  of  the  Maas,  the  principal 
mouth  of  the  Rhine,  and  18  miles  from  the  sea.  When  we 
think  of  the  great  difficulties  which  had  to  be  overcome  to  make 
a  great  seaport  of  Rotterdam,  we  cannot  but  admire  the  per- 
sistent courage  which  has  brought  about  the  results.  In  the 
first  ]Dlace,  owing  to  the  shallowness  of  the  river,  a  new  and 
deeper  channel  across  the  Hook  of  Holland  was  necessary,  and, 
in  addition,  many  of  the  materials  for  the  docks  had  to  be  im- 
ported, owing  to  the  absence  of  quarries  in  Holland.  All  of 
these  obstacles  have  been  overcome,  however. 

At  the  Hook  of  Holland  the  minimum  depth  of  the  new  Maas 
Channel  is  about  27  feet.  The  fluctuations  of  the  tides  on  the 
average  are  5.5  feet,  and  at  Rotterdam  about  a  foot  less.  A 
very  large  ocean  liner  can  therefore  proceed  to  Rotterdam  on 
the  higher  ranges  of  the  tide  without  passing  through  locks  or 
gates.  It  is  said  that  on  an  average  60  seagoing  vessels  sail 
in  and  out  daily  at  the  hook.  This  deep  channel  is  maintained 
by  means  of  jetties,  sunken  dikes  and  dredgings.  It  was  de- 
cided upon  in  1863  and  was  built  by  the  government  at  a  cost 
of  $9,000,000.  Some  idea  of  the  benefits  resulting  from  the 
work  may  be  formed  when  it  is  recalled  that  in  the  old  channel 
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of  the  ^raas  a  steamer  sometimes  took  from  five  to  eight  days 
to  reach  the  sea  after  leaving  Rotterdam. 

The  Rhine  is  a  great  artery  for  commerce  and  Rotterdam  is 
the  natural  seaport  for  the  Rhine  provinces.  At  her  doors  the 
great  mass  of  goods  destined  for  the  interior  is  unloaded  into 
barges  and  carried  up  the  river  for  distribution  as  far  as  the 
boundarv  of  Switzerland. 

In  addition  to  the  quay  room  along  the  river,  there  aTe  2 
large  docks  on  the  opposite  side  of  the  river,  the  Rhinehaven 
and  the  Maashaven,  together  with  several  smaller  ones,  with  a 
total  area  of  about  500  acres.  They  have  all  been  formed  by 
excavations  from  the  low  lands. 

Unlike  the  docks  previously  described,  those  of  Rotterdam 
are  entirely  open  and  unhampered  by  locks  or  gates.  They 
are  adapted  to  the  rapid  transfer  of  ocean  cargoes  to  the 
smaller  Rhine  craft.  This  transfer  is  principally  effected 
without  obliging  the  steamer  to  go  to  a  quay.  On  entering  a 
dock  she  makes  fast  to  a  dolphin,  and  is  quickly  surrounded  by 
the  barges  or  lighters,  into  which  the  cargo  is  discharged. 

The  foundations  in  Rotterdam  are  very  bad  and  the  history 
of  the  quay  walls  is  largely  one  of  failures.  This  experience 
has  led  the  engineers  to  make  many  useful  experiments,  both 
on  the  bearing  power  of  piles  and  on  different  methods  of 
caisson  work.  The  new  Waalhaven  walls  are  to  be  constructed 
in  hollow  concrete  sections,  towed  to  and  sunk  on  the  foundations 
prepared  for  them,  after  which  they  are  to  be  filled  with  concrete 
and  sand. 

The  Maashaven,  the  largest  of  the  docks,  was  begim  in  1897, 
but  was  not  completed  until  1905.  It  has  an  area  of  143  acres. 
On  the  site  at  the  time  of  taking  were  700  homes,  a  church  and 
a  school.  Before  the  dredging  for  these  Dutch  docks  can  be 
begun  it  is  necessary  to  surround  the  sites  with  new  river 
embankments  before  old  levees  can  be  cut  through,  and,  in  case 
of  the  Maashaven,  an  entirely  new  town,  was  mapped  out  as  a 
new  suburb  to  the  city  adjoining  the  dock. 

To  give  an  idea  of  the  rapid  progress  of  modern  commerce,  it 
should  be  remembered  that,  at  the  time  of  the  excellent  Massa- 
chusetts report  on  docks  made  by  the  Emery  Coimnission  in 
1897,  the  great  Maashaven  dock  had  just  been  begun.    ]^ow  a 
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new  dock  more  than  five  times  as  large  is  under  way.  This  is 
kno^vn  as  the  Waalhaven.  It  is  situated  some  distance  farther 
down  stream,  in  the  open  country.  It  is  to  have  a  capacity  for 
140  vessels  for  the  transshipment  of  freight  into  river  boats, 
to  say  nothing  of  the  quays  on  the  sides  of  the  dock.  In  the 
center  an  open  channel  660  feet  wide  is  to  be  reserved  for 
navigation. 

The  planning  of  this  new  dock,  enclosing  766  acres,  is  one 
of  the  finest  examples  that  I  have  ever  seen  of  faith  in  the 
future,  and  a  firm  determination  to  be  prepared  for  its  demands. 
It  was  an  inspiring  lesson  to  me.  A  good  railway  system  con- 
nects all  the  Rotterdam  docks,  but  the  railways  do  a  compara- 
tively small  share  of  the  business.  They  are  not  the  great  freight 
carriers  that  they  are  with  us.  In  1889  a  twenty-five  year 
agreement  was  made  with  the  railways  by  which,  at  the  end  of 
the  period,  the  city  can  take  them,  at  a  price  to  be  fixed  by 
arbitration.  As  a  rule  all  the  docks  are  owned  and  run  by  the 
city. 

The  Holland- American  is  the  great  transatlantic  line  at  Rot- 
terdam. 

Bremen, 

Bremen  is  on  the  easterly  bank  of  the  River  Weser,  46  miles 
from  the  sea.  The  Weser  is  a  small  stream  compared  with  the 
Rhine,  so  that  we  may  naturally  look  for  a  smaller  dock  system 
than  at  Rotterdam.  Bremen  is  principally  known  to  Amer- 
icans as  being  the  city  to  which  the  passengers  by  the  great 
I^orth  German  Lloyd  line  proceed  after  the  transfer  at  Bremer- 
haven  at  the  mouth  of  the  river.  The  city  itself  is  one  of  the 
most  interesting  in  Germany,  apart  from  its  docks,  on  account 
of  its  fine  old  buildings  and  parks.  Bremen  boasts  a  magnifi- 
cent cotton  exchange,  for  the  Bremen  cotton  market  is  already 
hoping  to  be  a  rival  to  that  at  Liverpool. 

The  3  Bremen  Docks,  like  those  at  Rotterdam,  are  open  at 
all  times.  There  are  no  obstructions  in  the  way  of  gates,  but, 
unlike  Antwerp  and  Rotterdam,  there  is  no  development  of 
quays  along  the  city  front,  the  Weser  being  far  too  shallow  for 
this  purpose,  and  is  also  spanned  by  several  bridges.  The 
docks  have  been  excavated  from  land  on  the  easterly  bank  of 
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the  stream  and  are  connected  with  it  by  an  entrance  some  dis- 
tance below  the  city. 

^Notwithstanding  all  her  disadvantages  of  situation  Bremen 
is  a  successful  and  ambitious  city,  and  has  a  comprehensive 
plan  for  future  additions  to  her  dock  system.  She  is  also 
looking  forward  to  the  completion  of  a  canal  crossing  the  Weser 
at  Munden,  with  which  she  hopes  to  connect  by  improving  the 
upper  Weser. 

Bremen  has  been  a  free  port  from  time  immemorial,  but 
when  the  city  joined  the  Customs  Union  of  the  German  empire 
it  became  necessary  to  isolate  the  free  port  from  the  rest  of 
the  city  by  walls  and  iron  fences,  and  the  necessary  works  were 
carried  out  between  1885  and  1888.  The  free  port  includes  2 
of  the  docks,  the  principal  of  which  is  nearly  a  mile  in  length 
and  400  feet  in  width.    Customs  officers  guard  the  entrances. 

Although  the  ^Torth  German  Lloyd  has  a  fine  office  building 
in  Bremen,  its  real  port  is  at  Bremerhaven,  which  is  said  to 
have  an  advantage  over  some  of  the  other  German  and  Dutch 
ports  in  freedom  from  serious  trouble  by  ice. 

Liverpool. 

The  docks  of  Liverpool  are  by  far  the  finest  and  most  up  to 
date  of  all  that  I  have  visited.  They  are  built  of  excellent 
masonry,  furnished  with  locks  and  gates,  and  are,  when  con- 
sidered together,  on  such  a  large  scale  as  to  challenge  admi- 
ration. 

They  demonstrate  what  can  be  accomplished  by  good  manage- 
ment and  by  following  a  consistent  policy  through  several  gen- 
erations. A  very  large  part  of  the  city  front  is  occupied  by  the 
docks.  They  extend  for  a  length  of  6.5  miles  on  the  Mersey. 
Their  total  cost  has  been  something  over  $200,000,000,  and  the 
yearly  expense  of  maintenance  is  about  $8,500,000.  The  Mer- 
sey Dock  and  Harbour  Board  is  really  a  great  trust,  created  by 
act  of  Parliament.  It  is  purely  a  borrowing  company.  As 
there  are  no  dividends  to  pay,  the  principal  aim  of  the  man- 
agement is  to  maintain  the  high  standard  of  the  works,  provide 
for  future  requirements  and  adjust  the  rates  to  the  total  ex- 
penditures. During  the  present  fiscal  year  25,739  vessels, 
with  a  net  registered  tonnage  of  17,111,814  tons,  contributed  to 
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the  income  of  the  docks.  The  tonnage  should  be  doubled  if 
outward  movements  are  to  be  included.  The  receipts  from  this 
source  were  $6,900,000,  of  which  $3,600,000  were  received  on 
vessels  and  $3,300,000  on  goods.  The  total  area  of  the  dock 
estate  is  1,677  acres,  of  which  583  are  in  docks  and  basins.  The 
number  of  dry  docks  is  20,  with  a  total  length  of  floor  of  2 
miles.  The  largest  of  these  is  930  feet  long,  and  capable  of 
docking  the  Lusitania. 

One  of  the  features  of  the  system  is  the  enormous  landing  or 
floating  stage  at  which  passengers  are  accommodated.  Its  length 
is  2,478  feet  and  the  width  is  80  feet.  It  is  connected  to  the 
shore  by  8  bridges  and  by  a  floating  street  550  feet  by  35  feet, 
providing  easy  access  for  teams  at  all  stages  of  water.  The 
average  rise  and  fall  of  the  tide  is  21  feet,  and  this  may  be 
increased  to  35  feet  under  extraordinary  conditions.  Connected 
to  the  floating  stage  is  a  railroad  station  for  transfer  of  pas- 
sengers, with  mechanical  conveyors  for  the  baggage.  This 
landing  stage  is  the  center  of  interest. 

^sTew  docks  are  soon  to  be  built  w^hich  will  admit  a  boat  1,000 
feet  long.  The  depth  over  the  sills  will  be  46  feet  at  maximum 
spring  tides.  At  Lairds  I  inspected  the  new  dredge  building  for 
the  Dock  Board.  It  is  to  have  a  capacity  of  10,000  tons  of 
sand  every  fifty  minutes,  and  is  to  cost  $750,000.  These 
figures  will  serve  to  give  a  slight  idea  of  the  importance  of  the 
Liverpool  docks.  Although  all  other  ports  are  seeking  to  divert 
^the  Liverpool  business,  and  successfully  in  several  cases,  there 
seems  to  be  enough  left  to  increase  the  tonnage  handled  from 
year  to  year. 

There  is  much  to  learn  from  a  study  of  the  details  of  the 
plant,  with  its  endless  variety  of  accessories.  As  a  rule,  the 
motive  power  in  common  use  is  hydraulic,  that  having  been 
proved  to  be  well  adapted  to  meet  dock  purposes,  and  very 
reliable.  Some  of  the  newest  types  of  electric  cranes  upon 
the  roofs  of  the  warehouses  are  very  interesting.  The  gates, 
however  large,  are  built  of  greenheart  timber,  and  some  of  them 
have  been  in  use  for  over  half  a  century.  There  is  railway  con- 
nection to  the  docks,  but  the  principal  part  of  the  goods  is 
moved  bv  teams. 

Although  there  is  little  in  the  construction  of  the  Liverpool 
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system  which  is  applicable  to  conditions  existing  in  Boston, 
there  is  much  for  us  to  learn  from  the  organization  and  ad- 
ministration. That  the  works  are  honestly  conducted  goes 
without  saying,  but  in  addition  to  this  they  are  managed  with 
signal  ability.  It  is  a  liberal  education  in  the  control  of  a 
large  property  to  visit  the  immense  building  in  which  the 
different  departments  have  their  offices  and  witness  the  ease 
and  dispatch  with  which  the  affairs  of  the  Board  are  admin- 
istered. To  keep  up  with  the  ever-increasing  draft  of  vessels 
Liverpool  has  been  obliged  to  contend  against  every  obstacle. 
There  are  dangerous  channels  of  approach  where  the  shifting 
sand  bars  have  to  be  dredged,  and  new  docks  are  constantly 
under  way,  or  old  ones  are  being  changed,  to  accommodate  the 
demands  of  commerce. 

Hamhurg, 

Hamburg  undoubtedly  stands  at  the  head  of  the  list  of  con- 
tinental ports.  She  deserves  this  rank,  not  only  on  account 
of  the  volume  of  her  trade,  but  for  the  excellent  facilities  she 
provides,  and  for  the  system  and  order  which  she  maintains 
throughout  the  port.  The  docks  afford  a  very  good  example  for 
an  American  to  study  because  the  tidal  fluctuations  approach 
nearly  to  our  own  Boston  conditions,  consequently  the  basins 
are  entirely  unobstructed  by  locks  or  gates,  and  also  because 
they  are  cleverly  designed,  thoroughly  built  and  most  carefully 
and  honestly  administered. 

In  order  to  understand  clearly  the  reasons  for  Hamburg's 
greatness  it  is  necessary  to  appreciate  her  wonderful  topograph- 
ical situation.  She  may  be  called  the  queen  of  the  Elbe.  Al- 
though 65  miles  above  the  mouth  of  the  river,  she  is  just  at 
the  favorable  point  where  river  traffic  naturally  ends  and  ocean 
traffic  begins.  The  Elbe,  below  Hamburg,  is  for  many  reasons 
difficult  of  navigation  by  small  craft,  and  yet  on  account  of 
many  improvements  to  the  stream,  comparatively  large  boats, 
though  not  the  largest,  can  ascend  as  far  as  Hamburg.  If  the 
river  craft  could  have  battled  successfully  with  the  lower  Elbe, 
Cuxhaven,  instead  of  Hamburg,  might  have  been  the  great 
port.  In  fact,  the  upper  Elbe  boats  are  so  hard  to  steer  that 
they  enter  the  docks  through  special  entrances,  so  as  not  to 
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encumber  the  river.  If  we  examine  the  map  of  the  German 
coast,  we  shall  find  at  a  short  distance  easterly  from  the  Elbe 
that  the  Peninsula  of  Denmark  rises  straight  to  the  north,  ex- 
tending almost  to  the  Swedish  shore,  from  which  it  is  separated 
only  by  a  narrow  and  tortuous  channel.  The  Elbe,  therefore, 
is  the  easterly  limit  of  free  ocean  navigation.  There  are,  to  be 
sure,  ways  for  getting  into  the  Baltic,  but  to  the  mariner  they 
do  not  take  the  place  of  the  open  sea. 

Hamburg,  therefore,  is  the  great  receiving  and  classification 
yard  for  the  business  of  the  Elbe.  Here  goods  are  taken  out 
of  the  steamer  and  put  into  barges  and  lighters  for  distribution 
in  the  interior  of  Germany.  The  Elbe  is  the  trunk  line  for  com- 
merce, taking  the  place  of  our  great  freight-carrying  railroads. 

The  first  view  of  the  Hamburg  water  front  is  novel  and  be- 
wildering. All  sorts  and  conditions  of  boats  move  over  the 
waters.  Thousands  of  barges  are  here  gathered  together,  and 
besides  the  larger  vessels  more  than  700  small  tugboats  dart 
actively  about  in  every  direction.  The  impression  produced 
upon  the  eye  is  that  collisions  are  constantly  imminent,  yet 
they  seldom  occur.  Canals  penetrate  the  city  in  every  direction, 
and  upon  the  opposite  or  westerly  bank  of  the  river  open  the 
larger  docks. 

The  area  of  all  the  basins  is  about  1,200  acres,  and  the  cost 
of  the  entire  system  was  about  $70,000,000.  The  average  rise 
and  fall  of  the  tide  is  6  feet  3  inches,  rather  more  than  at 
'New  York  and  less  than  at  Boston.  Exceptional  freshets  in- 
crease the  range  to  15  feet.  At  low  water  there  is  generally  a 
depth  of  26  feet  of  water  in  the  docks;  but  this  is  not  enough 
for  the  demands  of  commerce,  and,  although  at  high  water  there 
is  a  depth  of  35  feet  as  far  as  Hamburg,  there  are  so  many 
troubles  from  sand-bars  and  shallows  in  the  river,  to  say  noth- 
ing of  ice,  that  the  largest  steamers  dock  at  Cuxhaven,  near 
the  mouth  of  the  Elbe,  where  passengers  are  transferred  to 
Hamburg.  Two  hundred  years  ago  the  Elbe  was  but  an  ar- 
tificial ditch  in  front  of  the  city,  but  through  this  ditch  the 
greater  part  of  the  river  has  since  been  trained  to  flow. 

Before  we  take  the  ferry  for  the  other  side  of  the  river,  we 
examine  the  large  new  floating  stage  which  is  nearing  com- 
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pletion.  This  is  built  on  the  same  general  lines  with  that  at 
Liverpool,  and  connected  with  the  quay  in  the  same  manner. 
At  this  stage  steamers  are  unloading  and  taking  on  passengers 
almost  continuously. 

On  the  left  hand  of  the  river  one  may  spend  several  days  in 
studying  the  docks.  Some  of  them  are  arranged  entirely  for 
river  traffic.  One  that  I  visited  was  leased  by  the  Standard  Oil 
Company.  The  entrance  to  this  dock  was  provided  with  a 
permanent  dam,  with  the  exception  of  the  center  section,  which 
could  be  swimg  into  place  at  a  moment's  warning,  thus  isolating 
the  dock  from  the  rest  of  the  system  and  preventing  the  spread 
of  fire  by  oil.  The  only  gates  that  I  saw  in  the  Hamburg 
system  are  provided  for  the  control  of  the  currents  and  to  con- 
fine them  to  the  river  itself.  These  gates  are  lifted  for  the 
passage  of  small  boats.  The  Hamburg-American  line  also  has 
its  docks,  and  they  are  the  largest  in  Hamburg.  The  great 
business  done  by  this  line  may  be  realized  when  it  is  remem- 
bered that  it  owns  400  vessels.  The  equipment  is  very  fine. 
Several  enormous  sheds  are  under  its  control,  to  say  nothing  of 
other  large  buildings  necessary  for  the  administration  of  its 
business. 

At  Hamburg  will  be  found  a  great  variety  of  piers  and 
docks  adapted  to  the  various  demands  of  commerce.  The  best 
of  the  piers  are  provided  with  streets.  On  either  side  of 
these  streets  are  several  lines  of  railroad  tracks.  Then  fol- 
low the  sheds,  which  are  of  sufficient  length  to  accommodate 
a  modern  boat.  These  sheds  are  one  story  in  height,  are 
provided  with  electric  cranes  on  the  water  side  and  smaller 
hand  cranes  on  the  street  side.  On  the  water  side  the  sheds 
are  supplied  with  good  platforms,  and  at  these  platforms  is  a 
line  of  tracks;  then  follows  a  wide  space  for  handling  goods 
as  they  are  unloaded  from  the  boats,  and  on  the  edge  of  the 
docks  a  line  of  tracks  for  the  cranes.  One  leg  of  the  crane 
spans  the  space  in  front  of  the  shed  and  rests  upon  a  track 
attached  to  the  building  near  the  roof  line. 

A  very  large  part  of  the  business  in  the  docks  and  in  the 
steamers  at  Hamburg  is  handled  without  obliging  the  boats 
,  to  come  to  the  quays.    In  the  middle  of  the  docks  are  large 
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clusters  of  piles,  called  "  dukes  of  Alba/'  at  which  steamers 
or  sailing  ships  may  moor,  and  here  they  may  quickly  unload 
by  their  own  appliances  into  barges  or  lighters  which  surround 
them.  In  this  way  there  is  no  charge  for  the  sheds  or  quays, 
and  a  large  amount  of  business  may  be  economically  and 
quickly  transacted.  There  are  5,759  barges  employed  in 
Plamburg,  and  they  handle  the  bulk  of  the  business.  All  of 
the  docks  are  provided  with  railroad  connections,  but  only 
about  18  per  cent,  of  the  business  transacted  at  the  quays  is 
handled  in  this  way.  Carts  take  care  of  about  20  per  cent, 
and  45  per  cent,  goes  by  lighters  directly  to  goods  stations. 
On  the  right  bank  of  the  river  are  three  fruit  sheds.  These 
are  provided  with  special  means  for  ventilation,  i^early  all 
of  the  Hamburg  docks  are  included  in  the  free  port.  As  is 
well  known,  Hamburg  is  not  only  a  city;  it  is  also  a  free  and 
independent  State,  just  as  Prussia  is  independent ;  she  joined 
the  Customs  Union  in  1883,  and  was  then  obliged  to  isolate 
and  guard  her  free  port.  There  are  but  a  few  places  wdiere 
goods  can  enter  or  leave  the  free  port  and  these  are  properly 
protected.  Oversea  traffic  is  entirely  confined  to  the  free  port. 
The  total  tonnage  of  the  port  is  12,000,000. 

l^early  all  of  the  works  that  I  have  described  were  con- 
structed by  the  city-state  of  Hamburg.  They  are  managed 
by  a  Deputation  for  Trade  and  Shipping;  over  the  docks  that 
are  leased  the  city  keeps  a  strict  oversight,  and  they  are  not 
allowed  to  do  anything  which  would  compete  with  the  govern- 
ment business,  —  that  is,  they  cannot  enter  into  combinations 
outside  of  their  own  legitimate  business.  One  very  remarkable 
fact  in  connection  with  the  official  management  is  that  on 
the  government  docks  there  can  be  no  special  favors  granted; 
every  one  is  served  in  turn.  The  city  furnished  the  ground, 
canals,  walls  and  streets,  and  then  a  company,  which  now  ex- 
ists, built  the  warehouses.  The  following  is  the  basis  of 
financing  of  this  scheme :  — 

Firstly,  the  company  gets  3%  per  cent,  on  its  investment. 

Secondly,  the  city  gets  the  next  31^  per  cent,  on  its  invest- 
ment. 

Thirdly,  the  shareholders  get  1^/^  per  cent. 


Fourthly,  the  city  gets  II/2  per  cent.,  which  is  to  be  invested 
in  shares,  drawn  by  lottery  so  that  in  the  end  the  city  will 
become  the  sole  owner. 

I  could  not  help  feeling  while  in  Hamburg  that  a  large 
part  of  her  success  is  due  to  the  honesty  and  enterprise  of 
her  people.  As  you  walk  the  streets  you  are  impressed  with 
the  quick  and  alert  movements  of  the  inhabitants.  In  the 
latter  respect  they  closely  resemble  Americans. 


November,  1908. 
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